Extensive Ca2+ release from energized mitochondria induced by disulfiram.
The effect of the alcohol-deterrent drug, disulfiram, on mitochondrial Ca2+ content was studied. Addition of this drug (20 microM) to mitochondria induces a complete loss of accumulated Ca2+. The calcium release is accompanied by a collapse of the transmembrane potential, mitochondrial swelling, and a diminution of the NAD(P)H/NAD(P) radio. These effects of disulfiram depend on Ca2+ accumulation; thus, ruthenium red reestablished the membrane delta psi and prevents the oxidation of pyridine nucleotides. The binding of disulfiram to the membrane sulfhydryls appeared to depend on the metabolic state of mitochondria, as well as on the mitochondrial configuration. In addition, it is shown that modification of 9 nmol -SH groups per mg protein suffices to induce the release of accumulated Ca2+.